Objective To examine the relationships among maternal and child depressive symptoms and child and family psychosocial factors. Method Secondary analysis of baseline data for a coping skills intervention for school-age children (ages 8-12) with type 1 diabetes (T1D) and their mothers. Children and mothers completed measures of depressive symptoms, coping, quality of life, and family functioning. Results There was a strong relationship between maternal and child depressive symptoms (r ¼ .44, p < .001). Maternal depressive symptoms were negatively related to child quality of life, perceptions of coping, and family functioning. Impact of diabetes on quality of life, finding coping with diabetes upsetting, and family warmth mediated the relationship between maternal and child depressive symptoms. Conclusions Maternal depression may negatively affect child adjustment through its influence on quality of life, coping, and family functioning. Implications for interventions to improve psychosocial adjustment in children with T1D are discussed.
risk for hospitalization (Garrison, Katon, & Richardson, 2005; Stewart, Rao, Emslie, Klein, & White, 2005) . Evidence also suggests that ''subthreshold depression'' or increased depressive symptoms in children and adolescents in the general population are associated with poor health outcomes (Lewinsohn, Solomon, Seeley, & Zeiss, 2000) . As a result of these findings, the American Diabetes Association recently issued a statement calling for regular annual screening for depression in children ages 10 and older as part of children's clinical care (Silverstein et al., 2005) . However, the majority of research on psychological disorders in children with T1D has been conducted with adolescents, and less is known about depressive symptoms and family functioning in school-age children.
Not only does T1D increase the risk of psychological disorders in children, but evidence supports that parents, particularly mothers, of children with T1D also experience psychosocial distress (Kovacs et al., 1997a; Mullins et al., 2004) . Parents of children with T1D report parenting stress associated with the responsibility required to manage T1D on a daily basis and fears of hypoglycemia (Streisand et al., 2005) . Research also indicates that most parents are likely to experience significant distress (e.g., symptoms of anxiety and depression) after the initial diagnosis, and that mothers report more distress than fathers (Kokkonen, Taanila, & Kokkonen, 1997) , but little is known about the effects of parents' adjustment over time. One of the only longitudinal studies of depressive symptoms in mothers of children with T1D found that after a period of initial adjustment, mothers experienced an increase in depressive symptoms and overall psychological distress with duration of illness (Kovacs et al., 1985 (Kovacs et al., , 1990 . In addition, a recent study of parents of children ages 8-12 with T1D found that 29% of parents scored above the clinical criterion for increased depressive symptoms (Whittemore, Urban, Tamborlane, & Grey, 2003) . These findings suggest that a considerable number of children with T1D have parents who are experiencing significant emotional distress, which is likely to impact children's psychosocial adjustment.
A review of parent and family functioning in parents of children with chronic illness found that greater maternal psychological adjustment problems (e.g., distress) were related to poorer psychosocial adjustment in children (Drotar, 1997) . Increased maternal distress has been related to higher levels of distress in children with T1D, and maternal psychological distress and depressive symptoms have been shown to predict later child depressive symptoms (Chaney et al., 1997; Kovacs et al., 1997a) . More specifically, one study found that children with T1D whose mothers were depressed developed depressive disorders at a rate 2.64 times than children with T1D whose mothers were not depressed (Kovacs et al., 1997a) .
In the general literature on children of depressed parents, it is well established that maternal depression is a risk factor for child psychopathology, especially depression (Beardslee, Versage, & Gladstone, 1998) . The effects of maternal depression on children are likely transmitted through multiple mechanisms, including exposure to negative maternal cognitions, behaviors, and affect, and the stressful context of the children's lives (Goodman & Gotlib, 1999) . Depressed mothers may model maladaptive ways of thinking and coping, thereby compromising children's ability to cope successfully with stressful life events (Hammen, Shih, & Brennan, 2004) . Maternal depression may also contribute to impaired parenting and marital conflict, creating a stressful environment which may negatively affect child development and child psychosocial health (Cummings & Davies, 1994) .
Family functioning has been strongly linked to children's adjustment to diabetes, including metabolic control and psychosocial functioning. In general, greater parental involvement, more diabetes-specific support, and less family conflict has been related to better childhood adjustment to diabetes (Grey, Boland, Yu, Sullivan-Bolyai, & Tamborlane, 1998b; Hanson, De Guire, Schinkel, & Henggeler, 1992; Sayfer et al., 1993) . However, little research has been undertaken to determine specific family factors associated with depression in children, especially those younger than adolescence, with T1D. In one such study, adolescents with clinically significant depressive symptoms were more likely to perceive their families as extreme (rigid and disengaged) and less likely to perceive their families as balanced (flexible and connected) than adolescents with fewer depressive symptoms. Moreover, higher levels of depressive symptoms were related to lower levels of cohesion and adaptability and less diabetesspecific warmth/support (Whittemore et al., 2002) .
Thus, children with T1D and their mothers are at increased risk for depressive symptoms, and maternal depression may contribute to the development of depressive symptoms in children by creating a stressful family environment. Further research is needed on the prevalence and implications of maternal depression in mothers of children with T1D. While a significant number of youths with T1D suffer from psychological disorders (e.g., depression), many do not experience any serious adjustment problems (Grey et al., 1998b ) Thus, it is important to understand the risk factors that may result in poorer adjustment.
This study was a secondary analysis of baseline data from an intervention study on coping skills training for school-age children with T1D and their parents [see Grey, Boland, Davidson, Li, and Tamborlane (2000) for a description of the intervention]. The purpose was to determine the relationships among maternal and child depressive symptoms and child and family psychosocial factors. Following the model of Goodman and Gotlib (1999) for the transmission of maternal depression, we hypothesized that family factors and child factors would mediate the relationship between maternal and child depressive symptoms as the result of exposure to mothers' negative and/or maladaptive cognitions, behaviors, and affect, and exposure to a stressful environment. Specific research questions included: (a) Do child factors affected by exposure to maternal negative and/or maladaptive cognitions, behaviors, and affect (i.e., difficulty and upset related to coping with diabetes, impact of diabetes on quality of life) mediate the relationship between maternal and child depressive symptoms? (b) Do family functioning factors related to a stressful family environment (i.e., conflict related to diabetes, responsibility for treatment, warmth/support, guidance/control, and family cohesion and adaptability) mediate the relationship between maternal and child depressive symptoms?
Method Participants
Participants were 108 school-aged children with T1D and their mothers who completed baseline data collected as part of a randomized controlled trial of a coping skills intervention. Children in this study ranged in age from 8 to 12 years old (M ¼ 9.94; SD ¼ 1.46), and slightly more than half the sample was female (60%). The mean duration of diabetes was 3.6 years (SD ¼ 2.8), and 75% of children were on pump therapy. The average glycosylated hemoglobin (HbA1c) was 7.0% (SD ¼ 1.2), indicating that most of the children in the sample were meeting treatment goals (American Diabetes Association, 2007) . Mothers ranged in age from 28 to 52 years (M ¼ 39.8; SD ¼ 5.5). The majority of the sample was Caucasian (81.7%), 12% was Hispanic and 6.3% was African American. Socioeconomic status as measured by income was generally high with 61% above $80,000, 29% between $40 and 79,999 and 10% less than $40,000.
Procedure
The primary study was an efficacy study of a coping skills intervention compared to group education with school-aged children with T1D and their parents. Participants were recruited through regular clinic appointments at a large pediatric diabetes clinic. Children were eligible if they were: (a) between the ages of 8 and 12 years; (b) diagnosed with T1D and treated with insulin for at least 6 months; (c) free of other health problems; and (d) in school grade appropriate to within 1 year of age. A total of 190 children were assessed for eligibility, of which 58% agreed to participate, 19% expressed interest but did not attend scheduled appointments, 20% declined participation for various reasons (e.g., too busy or too far), and 3% were not eligible. For the sake of clarity, only mothers were included in the current analyses (97% of the total sample of 111).
Children and mothers interested in participating in the study completed the consent/assent process approved by the Human Subjects Research Review Committee at a separate appointment. Upon consent (assent), mothers and children completed the questionnaire data. All data reported here were collected prior to randomization for the intervention. Families were compensated for their time ($10). Clinical data (e.g., HbA1c) was collected at the clinic visit closest to the completion of questionnaire data.
Measures
Self-report data were collected from children and mothers. Child measures included child depressive symptoms, child coping, child quality of life, and child's perception of family functioning. Parent measures included maternal depressive symptoms and perception of family functioning.
Child Depressive Symptoms
The Children's Depression Inventory (CDI, Kovacs, 1980) was developed as a self-report screening measure of depressive symptoms in school-aged children and adolescents, including disturbance in mood and hedonic capacity, self-evaluation, vegetative functions, and interpersonal behaviors. It contains 27 multiple choice items that yield total scores from 0 to 54. Higher scores reflect greater symptomatology. The CDI has been used extensively; concurrent and discriminant validity has been established with broad samples of children with known mental health problems and in studies of children and adolescents with T1D (Kovacs et al., 1990) . Internal reliability for the present sample was a ¼.65. A score of 13 has been recommended as a criterion score for clinical depression when the CDI is not followed by a clinical evaluation (Smucker, Craighead, Craighead, & Green, 1986 ). In the current study, a score of 13 or higher and/or an indication of current suicidal thoughts (i.e., ''I want to kill myself.'') required an immediate assessment for suicidal ideation by a licensed clinician (clinical psychologist or marriage and family therapist), who determined if the child needed a referral for treatment or if the child required hospitalization.
Child Coping
The Issues in Coping with IDDM-Child scale (ICC, Kovacs, Brent, Feinberg, Paulauskas, & Reid, 1986 ) was used as a self report measure of children's perceptions of (a) how hard or difficult to handle (14 items; total score 0-42, e.g., ''testing my blood'') and (b) how upsetting (12 items; total score 12-36, e.g., ''being different from other kids'') issues are related to their T1D management. Higher scores indicate that children find it more difficult or upsetting to cope with diabetes. Internal reliability for the present sample was a ¼ .66 for the How Hard scale and a ¼ .58 for the How Upsetting scale.
Child Quality of Life
The Diabetes Quality of Life Scale for Youth (DQOLY, Ingersoll, & Marrero, 1991) , developed as a modification of the Diabetes Quality of Life Scale for adults (DCCT Research Group, 1996) , was used to assess children's perceptions of the impact of intensive treatment regimens on their general satisfaction with life, and on diabetesrelated concerns over social, school, and peer relationships. There are three subscales: Diabetes Life Satisfaction scale (18 items; total score 18-72); Disease Impact Scale (21 items; total score 21-84); and Disease-related Worries scale (8 items; total score 8-32). Higher scores indicate greater negative impact and worry (poorer quality of life), but better life satisfaction. In the current analyses, only the Impact subscale was used due to the high correlation between subscales (r ¼ .84 with Worries subscale, r ¼ À0.55 with Satisfaction subscale). Internal reliability for the present sample was a ¼ .88 for the Impact scale.
Child perception of family functioning was measured with the Diabetes Family Behavior Scale (DFBS, McKelvey et al., 1993) , a self-report measure of diabetes-specific family support behaviors thought to be important in helping or hindering a child or adolescent's diabetes management. It consists of two subscales: guidance-control (15 items; total score 15-75) and warmth-caring (15 items; 15-75) as reported by the child. Higher scores indicate more support behaviors. Internal consistency for the present sample was a ¼ .43 for the guidance/control scale and a ¼ .70 for the warmth/caring scale.
Maternal Depressive Symptoms
The Center for Epidemiologic Depression Scale (CES-D) was used as a brief, self-report measure of depressive symptoms (Radloff, 1977) . A total score is calculated from 20 items and ranges from 0 to 60. Higher scores indicate more depressive symptoms, and the authors recommend that a score of 16 serve as a criterion for which further evaluation is warranted. This measure is widely used with both clinical samples and community surveys. Internal consistency for the present sample was a ¼ .88. A score of 16 or higher required an immediate assessment for suicidal ideation by a licensed clinician (clinical psychologist or marriage and family therapist) to determine if the mother needed a referral for treatment or if she required hospitalization.
Maternal perception of family functioning was measured with two instruments. The Diabetes Responsibility and Conflict Scale (DRCS, Rubin, YoungHyman, & Peyrot, 1989) was completed by mothers to evaluate the distribution of diabetes-related responsibilities across parent and child (15 items; total score 15-75) and the degree of diabetes-related conflict encountered by parent and child (15 items; total score 15-75). Higher scores reflect greater parent responsibility and more parent-child conflict, respectively. Internal consistency for the present data was a ¼ .80 for the responsibility scale and a ¼ .88 for the conflict scale. The Family Adaptability and Cohesion Scale (FACES II, Olson et al., 1982) was completed by mothers to assess two aspects of family functioning: Cohesion or emotional bonding within a family (16 items; total score 16-90) and adaptability or ability for the family to alter its role relationships and power structure in response to situational and developmental stress (14 items; total score 14-60). Higher scores indicate greater adaptability and cohesion in the family.
Metabolic control was assessed with HbA1c, a measure of the child's average blood sugar over the past 3 months. Average HbA1c for populations without diabetes is <6%. The ADA recommendation for children ages 6-12 is <8% (American Diabetes Association, 2007).
Data Analyses
All data were double entered in a database and checked for accuracy. Analyses were performed using SPSS (v. 14.0, Chicago, IL, USA) statistical packages. In keeping with the statistical guidelines of Baron and Kenny (1986) for assessing mediation, preliminary correlational analyses were conducted to test for multicollinearity among variables of interest. Subsequently, linear regression analyses were conducted to evaluate how child and family functioning factors influence the relationship between maternal and child depressive symptoms. According to Baron and Kenny (1986) , three conditions must be met for a variable to be a potential mediator: (a) the independent variable (maternal depressive symptoms) must be associated with the mediator (e.g., child coping, impact on quality of life, and family functioning); (b) the independent variable must be associated with the dependent variable (child depressive symptoms); and (c) the mediator must be associated with the dependent variable. Mediation is said to occur if the effect of the independent variable on the dependent variable is zero after controlling for the mediator. Any other decline is evidence of a partial mediation. A Sobel (1982) test was used to determine if these mechanisms of mediation were significant. Given that our data are cross-sectional, these analyses do not indicate a causal relationship between variables, and thus, the proposed mediational effects are considered exploratory. Table I presents the descriptive statistics for child and mother reports of current depressive symptoms, coping with diabetes, quality of life, and family functioning variables. In general, children reported only moderate impact of diabetes on quality of life, they found coping with diabetes somewhat difficult and upsetting, and they reported that that their families were supportive of their diabetes. Mothers reported that families were relatively high in cohesion and adaptability, and relatively low in conflict related to diabetes management. In terms of depression, 12.3% (n ¼ 13) of the children in the sample met the cutoff score for symptoms of depression (CDI score ! 13) and 22.2% (n ¼ 24) of the mothers met the cutoff score for symptoms of depression (CES-D score ! 16).
Results

Descriptive Statistics
Preliminary Analyses
Preliminary analyses were conducted to determine if there was a relationship between child gender or age and other key variables. There were no significant group differences on any of the key variables for boys and girls. Child age was related to three of the six family factor variables: older children reported less maternal guidance/control (r ¼ À.49, p < .001), and mothers of older children reported less difficulty handling diabetes management (r ¼ À.50, p < .001) and less family cohesion (r ¼ À.20, p ¼ .047).
Correlational Analyses
Bivariate correlations were conducted with child and maternal depressive symptoms and other key variables to determine which variables met the criteria as possible mediators. As shown in Table I , there was a significant association between maternal and child depressive symptoms (r ¼ .44, p < .001), in that higher levels of maternal depressive symptoms were related to higher levels of child depressive symptoms.
Further, higher levels of maternal depressive symptoms were related to children finding it more upsetting to cope with diabetes (r ¼ .22), greater negative impact of diabetes on child's quality of life (r ¼ .31), higher levels of family conflict (r ¼ .25), and lower levels of family adaptability (r ¼ À.32), cohesion (r ¼ À.33), and child's perception of family warmth/ caring (r ¼ À.21, all p < .05). Similarly, higher levels of child depressive symptoms were related to children finding it more upsetting (r ¼ .46) and more difficult (r ¼ .31) to cope with diabetes, greater negative impact of diabetes on child's quality of life (r ¼ .58), greater difficulty handling responsibility (r ¼ .21), and lower levels of family cohesion (r ¼ À.20) and child's perception of family warmth/caring (r ¼ À.51, all p < .05). Neither maternal nor child depressive symptoms were significantly related to child's perceptions of family guidance/control related to diabetes. Although child's metabolic control (HbA1c) was not significantly related to maternal or child depressive symptoms, poorer metabolic control was associated with children finding it more upsetting to cope with diabetes (r ¼ .19), greater negative impact of diabetes on child's quality of life (r ¼ .25), lower levels of family adaptability (r ¼ À.27) and cohesion (r ¼ À.25), and higher levels of family conflict (r ¼ .28, all p < .05).
Tests for Mediation
As per the statistical guidelines of Baron and Kenny (1986) , the following variables met the first three conditions as possible mediators (see above): how upsetting it was for the child to cope with diabetes, impact on quality of life, family cohesion, and child's perception of family warmth/caring. Using linear regression analyses, each of these variables was tested for mediation.
As seen in Table II , how upsetting it was to cope with diabetes partially mediated the relationship between maternal and child depressive symptoms, accounting for an additional 14% of the variance. When child's upset related to coping was added to the model, the b-value for maternal depressive symptoms decreased from 0.44 to 0.35 (Fig. 1) . In addition, the Sobel (1982) test for mediation was significant (z ¼ 2.09, p ¼.04). Figure 2 illustrates that the impact of diabetes on child's quality of life also partially mediated the relationship between maternal and child depressive symptoms, accounting for an additional 22% of the variance, with the b-value for maternal depression decreasing from 0.44 to 0.28; the Sobel test was also significant (z ¼ 2.95, p ¼.003). Finally, Fig. 3 illustrates that child's perception of family warmth/caring partially mediated the relationship between maternal and child depressive symptoms, accounting for an additional 19% of the variance, with the b-value for maternal depression decreasing from 0.44 to 0.34; the Sobel test was also significant (z ¼ 2.05, p ¼.04). Family cohesion was not a significant mediator of the relationship between maternal and child depressive symptoms.
1
Discussion
The purpose of the current study was to examine the relationships among maternal and child depressive symptoms and child and family psychosocial factors in school-age children with T1D. Results indicate that there is a strong relationship between depressive symptoms in children with T1D and their mothers, similar to what has been reported by past research (Kovacs et al., 1997a) . In addition, a substantial number of mothers and children (22.2% of mothers and 12.3% of children) in our sample reported clinically significant levels of depressive symptoms. As a point of comparison, the rates of major depressive disorder in the general population (based on diagnostic interviews) are estimated at 6.6% for adults (Kessler et al., 2003) and 2.2% for children (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003) . These findings highlight the importance of screening for depressive symptoms not only in children with T1D, but also in their mothers. Given that maternal distress is a major risk factor for depression in children with T1D (Kovacs et al., 1997a) , additional attention to the psychosocial adjustment of mothers of children with T1D is warranted. Findings from the current study also provide information regarding ways in which maternal depression may affect child psychosocial adjustment. Children's perceptions that coping with diabetes was upsetting, impact of diabetes on child's life, and child's perception of family warmth/caring mediated the relationship between maternal and child depressive symptoms. Mothers with higher levels of depressive symptoms appear to contribute to increased depressive symptoms in children with T1D due to difficulty in providing warm and caring support for children living with T1D, particularly support related to collaborating around diabetes treatment management. In the current study, children with T1D whose mothers reported higher depressive symptoms felt more upset in living with T1D and felt a greater impact of T1D on their lives, suggesting inadequate coping and a lower quality of life. Although there was no direct relationship between child's metabolic control and maternal or child depressive symptoms in our sample, poorer metabolic control was linked to greater negative impact of diabetes on child's quality of life, lower levels of family adaptability and cohesion, and higher levels of conflict related to diabetes management, all of which were also associated with maternal symptoms of depression. This suggests that the negative effects of maternal depression on children's quality of life and family functioning may ultimately result in poorer metabolic control.
Previous research supports that depressed mothers expose children to maladaptive coping styles are unable to meet children's emotional needs, and provide inadequate parenting with respect to social and cognitive skills and styles (Goodman & Gotlib, 1999) . In addition, depressed mothers have been shown to be less positive in their interactions with their children (Lovejoy, Graczyk, O'Hare, & Neuman, 2000) . These deficits in parenting become particularly important for school-age children who developmentally have a great need for maternal social support and assistance in coping with life stressors (Lee & Gotlib, 1991) . Research also indicates that children of depressed mothers are exposed to a greater number of stressors in their lives than children of nondepressed mothers (Adrian & Hammen, 1993) . Thus, children with T1D face the chronic stress of disease management, which appears to be To correct for skewness, log CDI and log CES-D were used in the regression analyses, with essentially the same results.
compounded by the additional stress of living with a mother who is depressed.
The transactional nature of maternal and child depression in T1D must also be recognized. In this study, higher levels of child depressive symptoms were related to higher levels of maternal perception of family conflict and difficulty handling responsibility, and lower levels of parent-reported family cohesion. Child depressive symptoms may contribute to increased maternal stress, impaired family functioning, and increased maternal depressive symptoms. However, none of these factors mediated the relationship between maternal and child depressive symptoms. It is possible that other factors, such as the genetic loading for depression, account for the lack of a significant mediating relationship. Given that the current data are cross-sectional, we are unable to draw conclusions about the directions of effects. It is possible that the relationship between variables is different from what we hypothesized (e.g., maternal depression could lead to child depression, which could impact child's quality of life). Further longitudinal research is needed to improve our understanding of the impact of diabetes-specific child and family factors on the transactional relationship between maternal and child depression.
Interventions for children with T1D indicate that coping skills training (Grey et al., 1998a) and familycentered interventions (Wysocki, Greco, Harris, Bubb, & White, 2001 ) have demonstrated improvements in family communication and child physiological and psychosocial outcomes. However, little research has been undertaken on interventions that specifically address maternal and/or child depression in this population. Programs to prevent depression in children living with depressed parents in the general population have demonstrated short-term improvements in child depressive symptoms, behaviors, attitudes, and understanding (Beardslee, Gladstone, Wright, & Cooper, 2003) . Despite these promising findings, however, the long-term effects of intervention programs to prevent depression in children are unknown (Merry, McDowell, Hetrick, Bir, & Muller, 2004) .
Treatment or prevention of depression in children and adolescents with T1D and their mothers is even more challenging due to the additional psychosocial stressors of living with a complex and demanding chronic illness, as well as the need for parent-child collaboration in self-management. The ability of depressed mothers or depressed children with T1D to cope with daily self-management and social challenges may be compromised, and they are likely to have difficulty in communicating in a warm and caring style to support ongoing adjustment. Research indicates that family involvement is important for management of T1D (Anderson et al., 2002) , which may be negatively affected when a mother is depressed. Further research on mediators of child and maternal depression is indicated, and there is a need for interventions designed to prevent and treat depressive symptoms in children with T1D and their mothers.
Some limitations of the current study must be acknowledged. First, the cross-sectional nature of the study limits our ability to draw conclusions about the direction of effects. Further, the current sample was in good metabolic control and relatively wealthy, which may limit the generalizability of the findings. In addition, the time commitment required to participate in the treatment study may have biased the sample, as it may have been more difficult for lower income and lower functioning families to participate. Finally, the current study only included mothers, thereby limiting the conclusions that may be drawn regarding fathers of children with T1D, which may be important to consider (Phares, Lopez, Fields, Kamboukos, & Duhig, 2005) .
Despite these limitations, the current findings suggest the need for family-based interventions to focus on preventing and treating maternal and child psychosocial distress in children with T1D. The goal of such interventions may be to recognize the burden that diabetes management places on mothers, to identify the risk for increased depressive symptoms in mothers and children, to identify effective coping strategies for mothers and children, and to support parenting that fosters child development and psychosocial adjustment. Such interventions could also focus on promoting self-care among mothers, including teaching relaxation techniques, and helping families to mobilize support networks. Results of this study suggest the need to screen for maternal psychosocial adjustment, particularly depressive symptoms, and to provide additional resources and support to mothers at risk, given that their distress may present a major risk factor for child psychosocial adjustment.
